Introduction: The new, five-level version of the EQ-5D (EQ-5D-5L) questionnaire has better psychometric properties than the standard three-level version (EQ-5D-3L), including a reduced ceiling effect. Currently, there are few existing population norms for the EQ-5D-5L. The aims of this study were to provide population norms for the EQ-5D-5L in Poland, based on a representative sample of adults, and to compare those with norms from other countries. Material and methods: Members of the general public, selected through multistage stratified sampling, filled in paper-and-pencil EQ-5D-5L questionnaires in the presence of an interviewer. EQ-5D-5L index values were estimated using an interim value set, based on a crosswalk methodology. Descriptive statistics were calculated for the EQ-5D-5L index. The distribution of answers was obtained for the descriptive part of the EQ-5D-5L. Results: The sample was representative of the Polish population in terms of age, gender, geographical region, education, and socio-professional group. Population norms were developed based on 3963 questionnaires with no missing data. At least one slight, moderate, severe, and extreme health limitation was reported by 61.5%, 31.1%, 12.4%, and 1.6% of the respondents, respectively. Polish society is characterized by poorer health, as compared to its direct neighbor, Germany, especially with regard to the individuals' perception of pain, as well as anxiety and depression. Conclusions: Polish population norms for the EQ-5D-5L should encourage clinicians, economists, and policymakers in Poland to use this questionnaire on a broader scale.
Introduction
Of the many definitions of health, the most widely known is that of the World Health Organization (WHO). In 1946, the WHO defined health as "a state of complete physical, mental, and social well-being and not merely the absence of disease or infirmity" [1] . This definition was subject to controversy and considered to lack operational value [2] ; that was until the development of the health-related quality of life (HRQoL) instruments. Although quality of life holds different meanings for different people, it is generally agreed that the relevant aspects thereof generally include physical, mental, and social well-being [3] .
Within the existing HRQoL instruments, one can distinguish between generic and disease-specific instruments [4] . A generic instrument measures general health status, including physical symptoms, function, and 192 Arch Med Sci 1, February / 2017 the emotional dimensions of health that are relevant to all health states, including those of healthy individuals [5] . These types of measures are useful for comparisons between diseases and interventions, but because of their broad scope, they may not be sensitive enough for use within specific populations under study. A number of generic measures have been developed and are used, including the Medical Outcomes Study Short Form-36 (SF-36) [6] [7] [8] , the Short Form-12 (SF-12) [9] , the EQ-5D [10] , the Nottingham Health Profile (NHP) [11] , and the Sickness Impact Profile (SIP) [12] . In contrast, disease-specific instruments are tailored to ask about specific aspects of health that are affected by the condition of interest, but because of their specificity, comparisons between populations with different diseases are rarely possible [4] . The EQ-5D is a widely used, standardized, preference-based measure of health that provides a simple, generic measure for clinical and economic assessment [10, 13] . A five-level version of the EQ-5D (EQ-5D-5L) was developed, so as to improve the sensitivity and other psychometric properties of the original, three-level version (EQ-5D-3L) [14, 15] .
Data concerning population norms for generic questionnaires complement the traditional methods of collecting data about morbidity [16, 17] . The EQ-5D could be useful for clinicians, economists, public health specialists, and policymakers. To date, more than thirty sets of population norms for the EQ-5D-3L questionnaire have been published [16, [18] [19] [20] [21] . In contrast, there are few EQ-5D-5L population norms. We were able to identify only three studies on this topic [22] [23] [24] . Kim et al. [22] confirmed the known-groups, convergent, and discriminant validity, and the reliability of the EQ-5D-5L, in a study on the general population of South Korea. In addition, they found that the ceiling effect of the five-level version was lower than that of the EQ-5D-3L, although the difference was modest. In contrast, based on a study of German society, Hinz et al. [23] warned that EQ-5D-5L usefulness in general population surveys may be limited, due to the skewness of results. Further evidence of the applicability of the EQ-5D-5L for measuring population health was provided by Craig et al. [24] , in their study on the general population of the United States. They pointed out that having five levels permits the respondents to not have to "upcode" their health problems.
Existing Polish 3L normative data [21] are often used in clinical and economic analyses [25] [26] [27] ; however, Poland lacks EQ-5D-5L population norms. The aim of this study was to obtain nationally representative normative data for the EQ-5D-5L questionnaire in Poland.
Material and methods

Sampling design
Sample recruitment and interviewing was carried out by a market research company (Public Opinion Research Center, CBOS). In order to obtain a representative sample, the Polish adult population was divided into 65 strata, based on geographical characteristics (i.e., the country's administrative division (16 provinces), as well as the type and size of given localities in each province (from 3 to 9 strata in each voivodeship -most in the provinces of Silesia and Mazovia)). The pre-determined study sample was proportionally allocated into strata, so as to reflect the general population structure. Random sampling was carried out in several stages. First, towns/cities and villages were sampled. Then, small areas (one or several adjacent streets) within the previously drawn towns/ cities and villages were randomly selected. Finally, a sample of eight people was drawn from each of the selected areas, based on the Polish Resident Identification Number (PESEL). These persons had to occupy different dwellings and live in separate households. The maximum estimation error for the sample was ±1.55%, which means that if the frequency of a given category in the sample was 50%, the true value in the population lies, with 95% probability, between 48.45% and 51.55%.
Survey
Respondents were presented with a set of quality of life questionnaires, including the EQ-5D-5L, and answered general demographic questions. We used the official Polish version of the EQ-5D-5L (with slight amendments introduced by the EuroQol Group in February 2014). The EQ-5D-5L descriptive system consists of the same five dimensions as those of the EQ-5D-3L, which are as follows: mobility (MO), self-care (SC), usual activities (UA), pain/discomfort (PD), and anxiety/ depression (AD). However, unlike the EQ-5D-3L, which has three levels of severity (i.e., no problems, some problems, and extreme problems), the EQ-5D-5L comprises five such levels (i.e., no problems, slight problems, moderate problems, severe problems, and extreme problems) [14] . Responses for all of the five dimensions can be combined to form a 5-digit number describing the respondent's health state (from "11111", meaning "no problems at all", to "55555", meaning "extreme problems" in all five dimensions). A total of 3125 possible health states are defined in this way. The EQ-5D health states may be converted into a single summary index by applying a formula that attaches values to each of the levels in each dimension. In order to calculate the EQ-5D-5L's index values, we used an interim EQ-5D-5L value set for Poland [28] , based on a crosswalk methodology that was developed by the EuroQol Group [29] and applied to the existing Polish EQ-5D-3L's time trade-off value set [30] .
Data collection
The qualified interviewers were required to try to contact each randomly selected respondent at least three times, in order to carry out an interview. No substitutes were permitted. The respondents received a paper-and-pencil version of the questionnaire to fill in on their own. Answers to questions concerning demographic characteristics were collected using the Computer Aided Personal Interviewing (CAPI) technique. Using this technique, an interviewer guided the respondent, who used the computer to answer the questions. A total of 10% of the interviews were subjected to quality control.
Analysis
We calculated the following descriptive statistics: the mean and the standard deviation, and the 25 th , 50 th , and 75 th percentile for the EQ-5D-5L index, and the distribution of answers to the questions in the descriptive part of the EQ-5D-5L. Estimations were presented for the whole sample, as well as for the predefined age groups (18-24, 25-34, 35-44, 45-54, 55-65, 64-75, and 75+ years) in the EuroQol Group's standardized format, to facilitate comparative research [16] . The analysis was carried out using the statistical software, StatsDirect 2.7.8 (StatsDirect Ltd, England). The results were also qualitatively compared (no formal statistical analysis was performed) with existing EQ-5D-5L population norms for other countries, in terms of the prevalence of "no problems" responses in each dimension [22] [23] [24] .
Results
A total of 3978 respondents from the general Polish adult population completed the EQ-5D-5L questionnaire from March to June 2014. Fifteen questionnaires (0.4%) were deficient. There were eight, six, five, four, and three missing answers for the dimensions UA, SC, AD, PD, and MO, respectively.
The Polish population norms were ultimately estimated on the basis of 3963 questionnaires with complete answers. The sample approximated to the general adult Polish population in terms of age, gender, geographic region, education, and socio-professional group (Table I) . The respondents were aged 18-87 years (mean age = 48.3 years, SD = 17.9), and there was a slight predominance of women (53.2%).
Tables II-IV depict the frequency of problems for particular EQ-5D-5L dimensions, presented according to age group for the total population, and men and women, respectively. Perfect health (the "11111" health state) was reported by 1526 (38.5%) respondents, and significantly more often by men than women (43.2% vs. 34.4%; p < 0.0001, Fisher's exact test). At least one slight, moderate, severe, and extreme health limitation was reported by 61.5%, 31.1%, 12.4%, and 1.6% of the respondents, respectively. For all of the dimensions, the distribution of the answers was skewed (with a high frequency of the "no problems" answers), and the number of reported limitations increased for the subsequent age groups (18-24, 25-34, 35-44, 45-54, 55-65, 64-75, and 75+ years). The frequency of limitations was higher for the PD and AD dimensions (52.2% and 41.5%), as compared to the 25.8%, 17.4%, and 9.1% obtained for MO, UA, and SC, respectively. Women of all age groups reported limitations related to AD and PD more frequently than did men (except for the group aged > 75 years, for PD). Similar trends were observed for the EQ-5D-5L index values (Table V) . Among all age groups, except for the group aged 55-64 years, mean health state utilities were found to be higher among men than among women.
In the between-countries comparison, the South Korean population had the highest prevalence of the "no problems" answers for the majority of the EQ-5D-5L dimensions, as compared to the German, United States, and Polish populations (Figure 1) . In terms of the MO, SC, and UA dimensions, Poland resembles its immediate neighbor, Germany. However, Germans reported lack of limitations in the PD and AD dimensions at a considerably higher rate (38.1% and 32.3% relatively more often, respectively), and they also reported being in "perfect health" 23.4% more often than did the Polish population.
Discussion
Based on a representative sample of the Polish population, we estimated population norms with regard to age and gender, for the descriptive part of the EQ-5D-5L questionnaire, as well as for the EQ-5D-5L index. The normative population data that have been obtained can be used as reference values.
The use of an interim value set, based on a cross-walk methodology, to estimate the EQ-5D-5L index, was a major limitation of the study [28] . It would be desirable to use a directly measured [31, 32] . EQ-5D-5L index norms should be re-estimated when a directly measured Polish value set becomes available. Some of the strengths of the present study are the sampling design, which ensures sample reliability and representativeness, and the relatively large sample size, which is the largest of all in the published studies on EQ-5D-5L population norms [22] [23] [24] . The fact that a paper-and-pencil questionnaire was used in this study is not insignificant. Although it would have been easier to conduct a telephone or online survey, in order to establish population norms (as is the case of the United States study, where adults were recruited via the Internet from an established panel [24] ), we were aware of the fact that the majority of EQ-5D users in Poland choose a paper-and-pencil version of the questionnaire in their studies.
Within the Polish population, similarly to the German and South Korean studies on EQ-5D-5L, quality of life was particularly poor among elderly and female respondents [22, 23] . We have noticed that the number of reported limitations increases in successive age groups (18-24, 25-34, 35-44, 45-54, 55-65, 64-75, and 75+ years) and that the EQ-5D-5L index has an almost linear downward age trend. These findings are also common in studies based on other quality of life questionnaires, such as the EQ-5D-3L [16, 19, 21, [33] [34] [35] [36] , the SF-36 [37] , and the SF-12 [38] . In our sample, women reported limitations with regard to anxiety/depression and pain/discomfort more frequently than did men. Kim et al. [22] found similar gender-specific differences in quality of life within the Korean population, with the addition of the mobility dimension. Hinz et al. [23] identified male gender as an independent factor of better HRQoL in the German population. Some studies using the three-level EQ-5D reached similar conclusions [36, 39, 40] , though others did not show gender differences [41] . In the Polish population, the highest frequency of reported problems was with regard to the pain and discomfort dimension. This finding was common in EQ-5D-5L [22] [23] [24] and EQ-5D-3L studies [16] in other populations.
Since the EQ-5D-5L is a generic questionnaire, it enables a comparison of the Polish population's state of health with that of citizens of other countries. In general, South Korean society was characterized by the best health status, according to all EQ-5D-5L dimensions, as well as the summary index [22] . This result can be partially explained by cultural and ethnic differences. Simply, Asians are more likely to report being in full health, given the same health status [42] . German, United States, and Polish citizens had similar frequency of "no problem" responses in the mobility and self-care dimensions. Americans had more limitations in performing usual activities than did Poles [24] . Polish society was characterized by poorer health than their neighbors, Germans, especially with regard to the perception of pain and discomfort, as well as anxiety and depression [23] . This finding was also confirmed in a study of Polish immigrants living in Germany [43] . Similar differences in PD and AD dimensions can be observed in population studies using the three-level EQ-5D [21, 33] , with Polish society closely resembling other Central European populations, such as Slovenian [35] and Hungarian populations [34] . Estimated EQ-5D-5L norms could contribute to improvement of the overall health status of the Polish population. Population norms can be used by clinicians as reference data, for instance to enable comparisons of information about a patient with a specific condition with that of an average person of the same age and gender in the general population. Such norms can also be used by researchers to form control groups in case series or other types of uncontrolled studies [25] . Public health specialists and epidemiologists may use population norms to assess the health needs of Polish society and the burden of a given disease, and to study and explain cross-country or within-country differences in self-reported health. Pharmacoeconomists and health technology assessment (HTA) analysts could use EQ-5D-5L population norms during national adaptations of global health economic models, to ensure that they better reflect the characteristics of Polish society [26, 27] . In short, such data could be used by various stakeholders, to indirectly improve the health status of the populations [16] .
Future studies in Poland should include an EQ-5D-5L valuation study based on a direct elicitation of preferences for different health states (i.e., the time trade-off method, a discrete choice experiment, or both) [31, 32, 44] . Further cross-country comparisons should be conducted as population norms for other countries become available.
In conclusion, Polish EQ-5D-5L population norms for different age and gender subgroups have been estimated, and can be used as reference values in future studies concerning health-related quality of life.
